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(9) Oct o fc, 

7 ^XmJ±Vnoise<^^^€EEVc< 1 2 V-0. 6 V -(9) 
[0 0 4 5] 

Lfc^t, * (6) *Sd^:i-y>fX«jEVnoise*«x.*f, 1 OVtt^t 
, 3£ (9) ^I/:f^!Sfl)±Vc{i, #IxJ±\ 1 0 V <^SmmEE Vc< 1 1. 
4 V tte&o 

[0 0 4 6] 

t:iot^7>KS^Gl, G 2K^tE^iLT^ ioy^fXfffofg 
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[0 0 4 7] 

HI 5- HI 7 £fflv>r, *f 2 <7>Iiiii: u^>^-7x-^ 

[0 0 4 8] 

U~C$>2>o 15 tc^i-J: 9 > x-^@B 1 0 0 Bfi, 1 

lOBfc, 7^fXTOl 20Bi:, If #ffiIE£R 1 3 0Bttix.tv»4, J 4 
XURJRSB1 2 0BI4, ^?£-f >0^>^LCl4t^y XmffiV noise K<fc 
ot, FUG 1 om&VGlfc^V KHG 2 0«fiVG2tf±^Lv^^ 

SW0^2 0 0^^O^-> • *7gJflPM-^J& s IE«iK. a 0 7-@I^3 0 O^ATJ^P 
• ^ym^rt LXfemZtiZ <£ d K1"*o HI 2 Kff;LtzM~ei*, ^S^H 

[0 0 4 9] 

«i*«g(n lOBIt &fc£WE!^«T£fcCJ:-9fc*>f yfll 2B^fi 
■O>&o ^ 4 XiRJRfflS 1 2 OBCIi, SeWiftW^fl&ffifl&SiBB 122Bt 
ramiUSS 1 28t ^iitv^ 0 y f-ffi 1 1 2 B t*tgfiS&£M 1 2 2 B 

cioT, sgmat m mnf&t-r&o x>fy?-i i2B^>its 
matw^asflf*^ i2 2Bi:±o Tsewat^gEtL* t . <r ^«i,t^mtmj± 
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mMW±.V\iQ,^hm^rWiiEUl 3 2 BM^fflllsA Vlogic£tH>7t 
<DX 19 fc/hStttitf, IH6 i:/TfJ:^ A 1 K«t— ^OtS^Mfi >r 

ft^S:isx.4it** , el-6, ^ttiESBl 3 0Bli, ^'7-HIS£3 0 

[0 0 5 0] 

lWfl5 1 1 0B(i, h7>y^^TRl Ulitv^o F7>y^^T 
R 1 ltmsitZTjkLfzXj ?f 11 2B«f-&o F7>y^^TRl l<7)x 

7Vy^^TRl ltf>nl^*t±, ^9 > KRSIG 1 t *±5&£Kfgi»$ *iTV*fc 
w ^ 9 > KE«tG 2*^7>Kti"*y>f X%JRW 1 2 0 B Hit # 4 o 

[0 0 5 1] 

y 4 XWVLU 1 2 0 B(i, JgfetR 11, R 1 2 <h , h7> v\X ^TR 1 2 t ^ 
iitv^o JgfctR 1 2 i: h7>y^^TR 12tli, 121 5 0«S(E*ffi^JfclBlK 

1 2 8 Zmfc-fZo h7>^^TRl 1 <7)7£«?ru#14^flJffl LT. ffiR 1 1 

£ k i 19 „ m 5 oj£msEW^i£fl?5&£8B 1 2 2 b zmfc-t&o 

[0 0 5 2] 

«-^»IE«&l 3 0 Bit, mm>R 1 3 =Mtx.Tv*& 0 h7>y^^TRl 2 rt** 
>i-^<h, fg-^s&jESBl 3 0 BOtB^miiVoutfi, Ki^mBEVDC (0!lx.WT. 1 

2 V) fc&O, h7>^^TR 1 2^-7-T^i. m^-miEUl 3 0B Ota?: 

[0 0 5 3] 
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o 

h ? y ^ T R 1 1 ^ 7 <7) £ § , m%R I I is I t/mXR 1 2 
tfi£;ft&i/^£>, h7>^^TRl 2ii7ti»), tti^mJ±Vout(iLowl/^;W 
£&&o -Wti, h 7>y^HR 1 1 <D=i]s? 9^^m^^--fy^ 
WX*$> htzib, y^X(:J;^*7> YWM G 1 £ ? 9 > VmM G 2 <Dffl ^mfiM 

[0 0 5 4] 

^ '9 > Komfi^^^ < £ , h 7 > VTs 9 T R 1 1 <D^ ;^ 
3W^^^Cb7>y^^TRl 1 coitJEt B VceoJ^±69:®mJ±^7> o <9 , ^ 

nanism 7^7>&*r <h^^<7)-c\ _tj£<7>j£ (4) tmc< 

-VDC < Vnoise < B Vceo - VDC ••• (4) 
[0 0 5 5] 

h TR 1 1 tf*y LT. h7"/y'X^TRl 1©31^7^S 

: ?t!> j Low1^;WC&& h7>y^^TR 1 27j ? ^->L. tby^mffi VouttiHigh 

1 1 *3<t Xfm%R 1 2 jctt— jgo*iE7&«St£^, -eoWSfEK ioth7>y^n 
R 1 2 %mW)ir2>o -T%t>-t>, h y >y^nR 1 1 Ji. y^^X^T^m 

leitG 2 owomjft^i&K^fc^-f , mxR 1 1 ^w^lr i 2 k*±— ^ 

WvJSl T&^ttU h7>y^^TRl 2 i k*y$h^t ifiX- £ ho 
[0 0 5 6] 

7 "7 y Ym%.G 1 \z.n-tz> y kss^g 2 omfi^ y ^ xd^m 

1 2 0 B<7>m^mffiVDC7)^ !<7>yX^TRl 1 <7>f&3I}gi|iI A V logic ^5 1 
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8) ^IWj^ULT, J^T<7)^ (10). 

Vnoise < VDC - A V logic - (10) 

[0 0 5 7] 

iaoT^'7V G 1 , G 2 H OUE^Ii LT & > Z<DS 4 XW±<D&m 

[0 0 5 8] 
[0 0 5 9] 

&-c&& 0 ins tr^i-«t -9 ^ ji-^hik loocii, m 

noct, j -ixmiu 1 2 o c m^miEu 1 3 0 c <h *hix.t 

v*£ 0 y >f XRJRgp 1 2 0 C (i, ^>^^^>^Lt:H4tl./^XlEV 
noised iot, KjjftG 1 (DMitL VG1 £ ^7 > 2 VG2 1 

MU, ffflJMS&2 0 0^^Ot>- ^-7«IJ«lfit-^**HtJC, /n'7-@S&3 0 
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[0 0 6 0] 

m^#£K 1 1 0 Cfi, h7>^^TR2 1*fx.m 0 h7>'^^T 
R 2 H J |5Cil/^^ 7f 1 12 BCH^t^o F7>y^^TR 2 l<7)n 
V?9\U J4XWim\ 2 0 C^U, KgSHG 1 KgMfc$*i-0>* 

□ h7>y^^TR2 EI 5 L£«PIHS§ 2 0 0 7>£>:t > • 

g& 1 2 o c^M^-^fsit-r^o 

[0 0 6 1 ] 

/ J X^JRgp 12 0CJ4, JSiftR 2 1, R22t, H>y^^TR22^ 
iitv^ 0 h7>y^^TR 2 tffiR 2 1 tCi ^ m 5 OjfeWSKW^iS^ 
1 2 2 B «r«-r^>o «R 2 2 «\ EI 5 0*SE*ffiaE»|5IK 1 2 8 fcfl* 

[0 0 6 2] 

m^miE^l 3 0 Cii, 3>^l/-KPl^fimo h7>y^HR 
'ff-tttiE^l 3 Oom^mffiVoutti, m^«EEVDC (tfiJxJf. 12 V) 

[0 0 6 3] 

>k^, ^IIIICJ;^ ioo c^E&^^ov^-c^i- 

o 

^7>y'X^TR2 1 tf* 7<Dt%, h 7>y^^TR 2 2 *»*7 & 
#lR 2 2 I'WtlimtLiitt^fztb, m^mJ±VouUiLowl/^;v<b&& 0 -<7><t§, 
h 7 TR 2 2 fi^kfctfj H * - 7°>Vt&-C£>2> fob, J 4 X\z «£ *) 79 > 

KK«IG U7'7> KEHG 2 OiClfii^ Ztz tLT^ 1&^<0&&K& 

[0 0 6 4] 
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d £ t\ ? 7 y Y<DWM.m&X § < & £ t > h7>y^^TR2 2 O-i- 5 ^ 
3U^^^t:h7>yX^TR2 2 <7)Itl± B VceoWi^mffi^^ o £ 0 . ^ 

-VDC < Vnoise < B Vceo - VDC ••• (4) 
[0 0 6 5] 

£ fc, h 7 > * T R 2 1 > LT. *££lR 2 1 £ J: b y > ^ T R 

fetR 2 2 tcm?jfL7m*i, 3>/n°V-^CP 1 <Dffi7^m/±VouUiHighV-^<h& 
-5>o -cO<h^ h5>V^^TR22li, ®|5lR 2 2 ^mrL^v){t1-^m7ifL 

(DWAtmWi^frfrfoh-?, WjLR 2 1 £J: WtnCR 2 2 TE^mME^yfLtU 
r? c P 1 CD&tjZUighU'Ol'lzmWir&Z ttf~e£2> 0 

[0 0 6 6J 

^7 y vm&G 1 «ti"^> ^ y KSE^G 2 (7)Sf5:^ y 4 XaM& 
1 2 0 C COMPEL V DC 7>fb F7>y^^TR2 2 Of^igips A V logic £3 
^^0<t«9^<^^t > F 7> ^TR 2 2 ^mrL^^L^ < & Z> tz*6, j£ ( 

i o) tmm^, 

Vnoise < VDC - A V logic ••• (10) 
[0 0 6 7] 

(:iot^7> KEM G 1 , G 2 flOlE^fl Lt^ <D J 4 

tamm 2003-3086062 
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[0 0 6 8] 

m 9 1±, -*mn<nn 1 <DmmfmK i & > 7 - 7 ^-^m^^m^fzmti^ 

Mi*^^t7-n^@^^o EI 2, HI 4 t IWJ-ff -^-(i, PJ— 

[0 0 6 9] 

i^m^^iuiE&a. »[ui^2 oot, 7°v K^-r /^ihij^i o 

Ot, /n°7-*v a-;V3 0 0 ^^f,|S^^tLTv^ 0 >f ^IIJj& 1 0 0 

<7)4ncU\ 112^:^1114 i:ti^L/:^ >7 y^-XM$& 1 0 0 A&^\ nv-y 

7is]j^i5o<h, y7 hx-r y^^rr- vmmm^i e o t*isx.-cv^ 0 

[0 0 7 0] 

$IJ#MUE&2 0 0 M\ v^^n3>tV-^f^fitv^ 0 /<7-^y^^ 
3 0 0(i, 00x.tiN MO 

SFETWo *UHPEIJ»2 0 0 14, -f?-MF 1 £ * VOr 7ffijfp-f & 
OfMflMB-S-fciitfJ-f *o i<7)fiM^S#(i, -7°'; K9>f ^03& 1 0 Oo^tfM 
-7x-^|g 1 OOACioT, Ay-i^-MF 1 <D^-f >7~7 7 > X L &~ 
i o-Cf 4t^> 7 XiE(7)f f ^§lt>& C t ^ < , a'7-MF i-e&£M 
OSFEToy-hCM^tL, A7-l?-MFl^t>t7if^« 0 .1*1 

[0 0 7 1] 

^>^-7x-X@^l 0 0AI±, F7>y^nR 1, TR2^ i&tftR 1 
, R 2, R 5 7p!gffi5&&Ml 2 2 -7 4 )V9C 1 t^fitv^o 
v^^TR 1 ti, B2K^Lrt:«Sigj#«Bl 1 0<D*<DA>( yfll2 £fifj&1- 
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£o ^m.J±^m^^.Ul 2 2fi. 0 2 H^Lfc X 9 ^t-KDlt7 
i^-^-Y KZD 1 ^^|#^^tLTV^ 0 St»tR lfi> 12©L owff^ 

2 4 ^rtMi-^o 3£*/lR 2(i, 0 2OH i g h #-5§-|§£g& 1 2 6 
&o 7 Y ;u*-|Hg&{±, 02 d^L^3>r-*>-9-C 1 ^M*J&£*l&o 3£fJLR 5 
H7>y^nR2 tt±, 0 2 K^Lfcte-^JijESBl 3 0«t5 o 

[0 0 7 2] 

^ >^-7i-^[Ul^l 0 0 A^IMW. 04 lzxmmLfzmK)'?&2>o J> 
• [0 0 7 3] 

ny^llll 1 5 0(t 4 y ? -7 10 0 A^^^-^ya-JV 

3 o oizmm^ti^m^r^Kmm^^ttix^^m^K^ zmm^** 

y h Lt, ^^7-^v^-;i^3 0 O^Wij^-r^>o^p^ilii-^IlIjf&-eab^o V7 
h^-T ytf-^Vf— MEJjjEJj® 1 6 0 li, 1 tr<fc&MO S F E T 

or- h izAjj-f z,mE.<Dmtzm^frK lx, ^v-ht-mf 1 ^m^tw^ 

(1) KXMmtfzXd / ^XmEEVnoiseti. f^>f^^y^L^ 

s^-m^MF i zwiK&mmi<Dmmmitft (di/dt) -e&t&o 

ffl^itfr (d I Xd t ) V7h^^7f> ^T- h IEIfrlIIg& 1 6 0 (Ciot, 

A s 7-ii^MF 1 -e*«5MO S FET<DV~ h KXt^-f hW±<Dmt^Vm-t i> 

y^f XmjEVnoise*^f3gO|ttw-f *it* s "C#4o 
[0 0 7 4] 

0^-7x-^l^ l 0 0 A^^t^^W-f^MF 1 cOlEfjj'ff^f-tfi 
N n v y 9 HJJ& 15 0tV7f^>fyf> ^y- h Igfjj[Ui& 1 6 0 U ^7 
-f?MF 1 tiSMO S FET^Iino iiT, ^'JK^^^iKlOO 

om^s^K^amflESrVDct-ra sntvDC(i> ^>^-7x-xwi 

0 0 A, ny^@Kl5 Ofcitfr- MEfiJlU^l 6 OOti^tiarv^/: 
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fcii, 10-2 OVBUmT^^o J -rXmEEVnoise(±, ±*EL/c5*; (1 0 

) 

Vnoise < VDC - A V logic — (10) 
[0 0 7 5] 

$ fc, y J C 1 & X Tf V ? > * t R 2 *»f> a^ttiESBoMMglS 
£r^"t" A V logic(i> h 7>yX^TR 2 <£>^-;*JEi&SJEKffi=§t"& 0. 6 VstT 

y ^--^m^^^ir^mtsm^mt lxh. ±$<« (10) z<o 

X\ VDC£ 1 2Vt-f& 

Vnoise < 12 - 0.6 = 11.4 [V] -"(11) 
*Wtft~t#&1f s 1b*o V noise* $kfc-$-%>^mt LT. A7-tya-iH0 9 

ftumm^m^z x o x&t & %> <Dx-h%> 0 m^mmmtmd i /d t r 
F=Sr^o < «9 iz-tz mmcommmtmdi ydt^m^-r^fzib^ vnoise^o 

I^£<fl$x^:i^t^ 0 L#*U MOSFET*^o< U^^f7f> 
X£fi^-<i:{i. MOS FET<7)#l&fP«^ftB#^^9 ZtlZteZtztb, 7,4 

/h$ < ?Pi.> mw^mwL<Dmmmtmd i /d t £«i-r<2> z\tt\ i&m^ti&y 

4 X^mtL-thtzmz-SL^htiho fzbk.\t^ 4 > V ? $ > 1 0 0 n H J^T 
1 0 0 A/> sirF£&£ J: 9 t£ff-f & - «h T\ 
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Vnoise < 1 0 0 [ nH] x 1 0 0 [ A/ M s] = 1 0 [V] —(12) 

1 0 [V] < Vc < 11. 4 [V] -(13) 
t%Z>£d ICil^t, ±&<DjX: (8) , 

Vnoise < Vc < VDC - A V logic — (8) 

[0 0 7 6] 

[0 0 7 7] 

itzmm-r&z t^-e§& 0 l/c^o-c, m^j^isii^tLT, 

dio&raii i ^fflv^r, ^f§B^(7)^i comnMWi^±2>j >*- ? 

hKhmt)^fem^<nmfc*7F-$--7°v ?mx~$>z> 0 1112, m4, 09 1 

[0 0 7 8] 
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> (e) 4 1 o mm^mm (m/g) 4 2 ofc*ttx.o>s 0 ^>v> (e 

) 4 1 Ol^li^lt (M/G) 4 2 0 izX&£.L fzmmtlli. ^i&Wt (V 
M) 4 3 0&Z.lfT-7 r U^y^^^fT (DEF) 4 4 0 ^U, fSWHl 

, wh 2 tzmmzti, mmzMftzit&o ii-e, (m/g) 420 

li, i>v> (E) 4 1 0 £T->* h LTfflv^tL-?, 0 -x->v>t, mSb 

[0 0 7 9] 

mm^mm (m/g) 4 2 0K&*&$*L&£Sft*;&ii, 3 6 v^yfv-s 1 
0 ^i^t^^iMm;':^ >r 1 Nvtaott^^t^- tx%h 

tlZo J >s*—9 INVIi, -=6-* 3> fo-^a- y h (MCU) 2 0 Ot, 

>f >^-7x-^ibh o oa tnmtz-?*) Yy4^mm oot, ^7- k 

/^3 0 0 t^^iJS^ntv^o m»l§miS (M/G) 4 2 0ri*Hm 

vtCctoTit^LmTj^^m^^ 3 6 v^y f'j - 5 1 0 itzmmztiZo ttz^ 

DC/DC3>A-^ 5 3 0Ciotl 4 V <^Ea£«JE»C^*$ *L, 1 2 V'*y 
f'J- 5 2 0 KOTtSfLfco 
[0 0 8 0] 

? a y h n - ;ujt.=. ■>h200<h > > v > (E) 410 SrffllflU"* J. > 
v>n> hn-;vjr- h 6 1 0 <h. mSbftWSk (M/G) 4 2 0 ^m^h^. 
hu-)]/j--y > 6 2 0 Ayf'J * WRIT* J* y -f V - n > hn- 
y h 6 3 0f±, =*> Fo-^xiJ r^-^ F7-^CANHhLt> 

>hn-7 (cu) tzx-oxm&mnztiZo 

[0 0 8 1 ] 

y Y u-)V3.=.y h) 2 0 0 t, "/V K^^^^EIK 1 0 0 <h, /*7 jl 

300 tfrbmj£2tix^&o -7°'; K^-r /<nij^i o of±, 4 y^-y^-^m 

KlOOA^ nv-y 5 0 fc, TT-AV7 h*-f y?->yr- YWm 
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6 0 L ±7-AV7 hX^ >y?->4rY- hmWjmffi 1 60U^ 
;uv7 Mlg&l 7 0 t^rf iti/^o 0 0 (i, TT-A^fS: 

tfb;ft-£/\°7-itT-MF 1 LT^I)MO SFETh ±T-AHl£&tf>;ft,7t:^7 
-tfMF 1 U^^MOSFET^fiti^o W$[I]I&2 0 0 it, TT~ 

Aumi htifz^v -mj-MF i L**y • jrymmir&mwm^cL ±r 

-ACIW^*L£/W-|tT-MF 1 U£;t> • ^•7W1-^tlJ®'fH-^CU^^tL 
etLtb^Jl-^o ^ -7^-;*[UI& 1 0 0 A<7)|*Jg|tf|f#c{i, E19 tc^L^:^<7) 
<h|5Hi-C&£o 11 U TT- A izmtfhti fzs* 7- mT-MF lL*t>- ^7$IJ 

tt<b*i7^7-|t^-MF 1 L ±T- A Kf£U-<b*L7^7-|l^-MF 1 U£|sJ 
[0 0 8 2] 

T7-AV7 h^-T y^-y^fy- MEtfr[fi]S& 1 6 0Lli, EI9 C^LfcV7 h 
7f>^y- MESdlUl^ 1 6 0 t|WJ#(7)«^^WLTV^ 0 T7-AV7 h 
X-f 7f IgidlUi^ 1 6 0 L (i, 0^-7x-^ 1 OOACio 

/^-MF 1 Lt^^MO SFET^t^ • ^7»Pl-& 0 
[0 0 8 3] 

T7-A^7-iTMF 1 Lt^^MO SFET^t> • ^7$U^ 
hm/±£. Hi (12V) /Lo (0 V) t /W-^ya-iVS 0 
O^P^tN^T-^P^*, Myf'J - 5 1 0frt>m%ZtiZ>WJ±$: 42V<hf 
17-A^'7-|^MF 1 Ut^^MOSFET^t> • *~7Wm~$h 
¥-\W&\t, Hi (5 4V) /Lo (4 2V) tt^£W^o t^^*), 
4 2 V5J-7W Ix^;w>-7 M-£'j£^/6 ? &£ 0 -eo/itfHC. v 7 MUj& l 7 

[0 0 8 4] 
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4 2 V tzif 1"<)V v "7 h £ *u _hT - A V 7 h ^ >f -y 3~ > h IE»j[h1S& 1 6 

OUM^ti^o 17-AV7 h*>f ME»)InI£& 1 6 0 Uli. H 

9 i:^Lt77 ME»|[1S& 1 6 0 t mW.<DMf&*# Ltv^ 

o 17-A77 h^-T hfgtbHIJ^l 6 0U(i> ^ >^-7x-X@ 

o 

[0 0 8 5] 

?fclJfP[IIif& (^-^3>hD-ji/a-n) 2 0 0(i, ^'yf'J - 3 6 V <D\M. : M 

mt)*%-K3imw? i j^mLx > mm^mm4 2 o^m£-tz>fzbfx%<, w 
-tTMFiu, mf 1 L<Djr>m$zmw-fz>z t ia 19. mKjf&mH4 2 0 

[0 0 8 6] 
[0 0 8 7] 

H14 * |p]±-T * c t are § * o 

[mi] 
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112] 
[0 3] 
[04] 
[05] 
[06] 
[07] 

2 OiliiC J; & > ^ - 7 i 0£&<7)M ^^t-0£&0-^* 

^ o 

[08] 

Z) o 

[0 9] 

*3tw<Dm i <vnMmmK £ z 4 y ? - 7 ^- x®m% m^tzmti^mmwiV) 

[0 1 0] 
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[mill 

i o 0—7" 'j K^-f ^mif& 

iooa, ioob, l o o c— -i y*?--? ^-^ssi 

i i o -wMmmu 

1 1 2 —*>f 7^ 

1 2 o-y-r xprot 

1 2 2 -^ifM^ 
1 2 4-LowifMHl 
1 2 6-H i g h^H^SP 

1 2 8 "•%ffiM&3mm& 

1 3 O-M-^MjESP 
1 5 

1 6 0, 1 6 0 U, 1 6 0 L-V7 7f MEi&HI0 

2 0 0-ffl|$l|nIJ$ 

3 0 0 7 -0j2§ 
Gl, G2-^9> KHMfc 

MF1, MF1U, MF 1 L-/W-If (MOSFET) 
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Hlffl 



1] 




[H2] 



100A 

1 1 0 :\ 
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[0 3] 



[04] 



1 As 



v7 7^ 

VDC-zdViogic 



110 



20 



"VDC 



R1 



rO o 



Vin 



TR1 



D1 
ZD1 



R2 



110A 



R5 



R3 



r 



~W\r—f & — TR2 



A 



Vout 



G1 



L J Vnoi se 
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[i5] 



110^ 120B 



r200 



I32& 



■Vv.v.v.v. 
ZlZZ 



12 



M2B£ 



T 



130B 



100B 

../..... 



*iE» 



32B 



N-G2 
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